I. INTRODUCTION
Amphiphilic molecules easily form a monomolecular layer at the air-water or oil-water interface.
One end of these elongated molecules is hydrophobic (usually an hydrocarbon chain) while the other is hydrophilic (an acid or an alcool radical, for example). Given the relative ease with which these monomolecular layers can be realized as well as their practical applications (lubricants, detergents) and theoretical interest (as models of membrane bilayers), it is understandable that they have attracted the interest of many researchers. Their attention has been focused, in particular, on the many phase transitions exhibited by these systems as the surface pressure or temperature is varied. The phase diagrams which have been obtained experimentally depend on the type of molecule forming the monolayer; for example, the diagrams obtained for molecules with two hydrocarbon chains (e.g. , lecithins)' are much richer than those obtained with simpler molecules with only one hydrocarbon chain and one polar head (fatty acids or alcools). ' But even with these simpler molecules, the origin of the observed phase transitions is rather controversial, many conAicting models having been proposed.
We shall thus concentrate on the problem of phase transitions in monolayers of amphiphilic molecules with one hydrocarbon chain. The latest measurements are those of Hawkins and Benedeck" and Won-Kim and Cannel, ' which have been performed at higher surface area per molecule. They have revealed the existence of a "gas- In the most condensed phase, the smallest surface area observed is around 20 A, which must be considered as the hard-core surface of the molecules with all carbons in the "trans" state. We shall be interested in this LE-LC transition. It must be emphasized that the detailed nature of the various phases is unknown. ' At the molecular level, there is evidence' that at the smallest surface areas of Fig. 1 
K is defined as in Eq. (2.5a), +q(K~~-K p)+ Ao, (3.3) while V(28) = Jcos28. 
The There is another set of ("nontrivial") fixed points which corresponds to values of the thermodynamic parameters for which the system is at a critical point (i.e. , has an infinite coherence length).
In summary, the renormalization group allows us to compute the partition function iteratively and to characterize the phase in which the system is by the properties of the phase-sink fixed points. 
was smaller than unity, the righthand side of (3, 14) was replaced by 10 ' . The maximum value of n was 29.
(5) The value of the area was computed by formula (2.9). Fig. 1 ) correspond to about a 10% variation of the variables H and J ' in Fig. 3 and hence only to a relatively small region around the top of the coexistence curve.
The results of Fig. 3 are for the case (E/J =0) which is most favorable to nematic ordering. For each isotherm, 160 points equally spaced in pressure H were calculated. For the isotherms J '=0. 1 to J '=0. 5, there is a first-order transition as evidenced by the horizontal plateau and the two breaks in slope on each isotherm. There are no points on the plateau between these two breaks. The solid lines is an interpolation.
The isotherm J =0.6 exhibits just one break in slope but this is an artifact. When the pressure is scanned in smaller steps, a break appears to the left of the figure as well. In contrast, the break to the right of the isotherm J '=0. 7 disappears when a better resolution in pressure is used. We have kept the low resolution in pressure in Fig. 3 to illustrate the point that similar problems may be encountered experimentally.
Note that the first-order transition just described occurs even if %=0 because molecules in their gauche state can minimize their energy by bunching together. In fact, over most of the coexistence curve, the phase which is to the right is nematic.
It is clear from Fig. 3 that there is no apparent feature associated with the Kosterlitz-Thouless transition even when looked at on this relatively coarse scale. Figure 4 exhibits details of isotherms on the right-hand side of Fig. 3 It is interesting to note that the line of continuous transitions starting from the coexistence curve eventually bends down, to the right of Fig. 4 , because at high enough temperature there can be no nematic phase, whatever the pressure. This is also in sharp contrast with mean-field theory where the secondorder line always goes up. That upward trend is still present in Fig. 4 Fig. 3 ). One should keep in mind however that in the rather dense regime to the left of Fig. 3 
